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Gold Hill Baseline Vegetation Assessmenf

Introduction

In September of 2010, a quantitative vegetation survey was conducted for eleven mine sites in the Clifton Mining
District near Gold Hill, Toole County, Utah, for North American Exploration. Assessments on undisturbed

vegetation are required by the Utah State Division of Oil, Gas and Mining (DOGM) within the immediate area of
the mine site to gather quantitative vegetation data for baseline information. This information is generally used for
post-mining revegetation targets. The mine operator must reclaim the arca to 70%o of background vegetation cover

in order for the reclamation bond to be released. The site's physical and biological properties described here will
help in reaching those revegetation targets.

Site Description

The prdperties are characterized by the typical basin and range geology of the area in that thby lie within a north-
south trending mountain range surrounded by desert basins and playas with no external drainage. Since the area

lies within the rain shadow of the Siena and Cascade ranges to the west, the area is arid receiving an average of
only 10 inches ofprecipitation each year. Approximately half of the precipitation comes as snow between
February and May, and the other half generally anives as rain showers or occasional severe thunderstorms.

The mine sites are located in the foothills north of the Deep Creek Mountains in Toole County, Utah within
Township and Ranges- T8S Rl8W and T8S Rl7 W, and within a 4.8 mile radius of Gold Hill. (See Figure 1 -
Site Map)
The properties suweyed and their general locations and elevations are:
Cactus Mill- 40"10'05"I{ I 13"50'l l"W. Elevation 5318 feet

Frankie Pit- 40"08'26"N 113"49'42"W, Elevation 6086 feet

Lucy L. Pit-40"08'22"N 113"49'18"W, Elevation 6043 feet
Rustler Pit- 40'07' 5 7"N 1 13' 49' 57 "W, Elevation 6 129 feet

North Area- 40o07'49"N I I3o 49' 26"W, Elevation 6250 feet

Yellow Hammer A, B, C and West Zones- clustered around 40o07'1 l"N I 13'49'37"W,
Elevation 6293 feet
Kiewit Mine- 40'06'56"N 113'48'07"W, Elevation 5866 feet

Kiewit Leach Pad- 40"06'42'N 113'48'29"W. Elevation 5899 feet

The area is dominated by three principal vegetation types - black sagebrush (Artemisia nova), Wyoming
sagebrush (Artemisia tridentata var. wyomingensis), and pinyorVjuniper (Pinus monophylla/Juniperus
osteosperma) woodlands. Detailed descriptions ofthese vegetation types are found in the Vegetation section of
this report.
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Figure I . General location of the Gold Hill area (UTM NAD 83 CONUS)
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Gold Hill Baseline Vegetation Assessment

Methods
A total of thirty-frve 100 foot point line transects were recorded within the three major vegetation types of the

area, which are pinyon/juniper woodlands, Wyoming sagebrush shrublands, and black sagebrush shrublands.

After a representative site was reached, a pin was spun to generate a random azimuth of the transect. At each

transect, a pin was lowered at one foot intervals and all plant species or other ground cover (liter, rock, gravel,

bare ground) the pin intercepted were recorded. If the pin intercepted more than one stratum of vegetation, these

were noted as 'second' and 'third' hits. This information was then statistically analyzed as a percent cover and

relative cover per species and per life form (Tables I,2 and 3). The '<f in these tables indicates that a species

was present in a 6 foot wide belt transect centered around the transect, but was not intercepted by the pin. Ten

transects within the pinyon/juniper community were analyzed, 13 transects for the Wyoming sagebrush

community were analyzed and 12 transects for the black sagebrush community.

Vegetation Com munities

The flora of the area falls within the Bonneville Basin Section of the Great Basin Floristic Division
(lntermountain Flora, Cronquist et. al.). The vegetation includes mosaics of singleleaf pinyon/Utah juniper, black

sagebrush, and Wyoming big sagebrush community types with minor areas of rubber rabbitbrush (Chrysothamnus

nauseosus), Basin big sagebrush (lrremisia tridentata var tridentata) and greasewood (Sarcobatus vermicalatus)

dominated zones within the three major community types. Sagebrush (Artemisia spp) is dominant over much of
the cold desert shrub lands of the Great Basin and is the most common community type within the study area (See

site maps in Appendix A)

Bfack Sagebrush community: Black sagebrush covers over 40o/o of the acreage mapped. Black sage is generally

found on shallow soils in valleys and on exposed mountain slopes. Total vegetation cover in this community

averuged 35.9o/o +/-'1.7y0. Ground cover was predominantly gravel or bare ground (22.8o/o and 23.4%

respectively), rock was 13.1% nd litter was only 7.8%o. (See Table 1).

Black sagebrush was the clear dominant in this community type and accounted for almost half (44Vo) of the

vegetation cover. Other significant shrubs in this vegetation type included Wyoming big sagebrush (3.9oh relative

cover), viscid rabbitbrush (Chrysothamnus viscidiflorus) (5.3% relative cover), littleleaf horsebrush (Tetradymia

glabrata) (5.8% relative cover) and hops age (Grayia spinosa) wilh 3.7Yo relative cover (See Figures I and 2).

Al1 grass species combined was 18.8% of the total vegetation cover. Major cool season perennial grass

components included Sandberg's bluegrass (Poa secunda) (9.5Yo relative cover), lndian Ricegrass (,Sllpa

hymenoides) at 4.6%o relative cover and bottlebrush squirreltail (Elynus elymoides) at 2.8%o relative cover. All
life classes offorbs (perennials, annuals, biennials) contributed only 1.6'r/o of the vegetation cover. The paucity of
grasses and forbs may be due to a combination ofphysical constraints (precipitation, poor soils, etc) and livestock

grazing history. Livestock grazing can selectively remove and/or hinder grass and forb growth and regeneration.

Soils supporting black sagebrush in this area are tlpically shallow and xeric, thus have a lower water holding

capacity than adjacent sites that tend to be dominated by Wyoming big sagebrush or Basin big sagebrush. In
addition, the soils in this community type have more surface rock and gravel (35.9o/o compared with I7 .60/o for
Wyoming big sagebrush). Black sagebrush is sometimes found in more deep and moist soils and may co-
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Gold Hill Baseline Vegetation Assessment

dominate with larger sagebrush subspecies. As such, black sagebrush is often found within Wyoming big
sagebrush and pinyon/juniper communities in the study area.

(See soil and vegetation maps in Appendix A)

Figure 2. View from ridge at Lucy I Pit looking north west. Black sagebrush communities on near and far slopes,

Figure 3. View looking south east at Rustler Pit. Black sagebrush community in the foreground with hopsage and
green ephedra.
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Total Ground Cover

lntroduced Perennial Forbs
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Table 1. Cont

Scientif c Name Common Name A\g St Dev Sl Enor LOW High Rel Co\€r

Annual and biennial forbs
Atriplex sW Saltbush 0.'1 0.3 0.1 0.0 1.0 o.2 8.3

Halogetan glomeralus Fblogeton 0.3 0.6 o.2 0.0 2.O '16.7

macelia crenulata Oenulate phacelh <1 <1 <1 <'l 8.3

Sisymb um altissimum Tunbling l-ledge ltustard <,1 <1 <1 <1 16.7

Unknowrl chenopod Chenopod 0.3 0.5 0.1 0.0 'L0 0.6 25.0

Sub-tota, 0.6 0.8 o.2 0.0 2.0 1.6

Sub-st lrubs
G utierrezia sarothrae Broom Snakeweed <,1 <t <1 <1 <1 <l 8.3

Sub-tota, <1 <1 <1 <1 <1

Shrubs
Aftemisia nova Black sagebrush 15.8 6.8 1.9 4.0 25.O 43.9 100.0

Aftemi sia tridentata,"ar Wlomingens i s Wyoning big sagebrush 1.4 3.0 0.9 0.0 '10.0 25.0

Atriplex conledifolia Shadscale 1.1 'l.1 0.3 0.0 3.0 3.0

Chr]4sothamnus rauseosus R.rbber Rabbitbrush <,1 <,1 <1 <1 <1 8.3

C h rw otha mnu s vi s c i d ill o rus Rabbitbrush 1.9 2.5 o.7 0.0 9.0 5.3 91.7

Ephedrc iridus Green l\,4orrIDn tea 0.7 1.4 0.4 0.0 5.0 1.9 58.3

GEyia sNnosa Spiny hopsage 1.3 o.7 0.0 8.0 41.7

G uti e rrez i a mi c rcc ep ha I a Thread snakew eed 0.3 1.2 0.3 0.0 4.O 0.9 8.3

Haplopappus nanus Goldenw eed 0.7 2.3 o.7 0.0 8.0 't.9 8.3

Tetradymia qlabrcta Littleleat horsebrush 2.1 4.2 1.2 0.0 13.0 5.8 25.O

Tetradynia nuftallii Nrttall's horsebrush 1.3 4.6 1.3 0.0 16.0

Su b-total 26.6 5.6 1.6 0.0 16.0 74.O

Cacti and succulents
Opuntia Nlyacantha Hains Prickly Fear <1 <1 <,1 <1 25.O

Su b-total <l <1 <l <1

Trees
Juniperus osleospema LJtah iuniper 0.3 0.9 0.3 0.0 4.O 0.7 16.7

Pinus monophylla Single leaf pinyon 0.1 0.3 0.1 0.0 1.0 0.2 25.O

Sub-total 0.3 0.9 0.3 0.0 4.0 0.9

AYerage # of second hits: 7
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Gold Hill Baseline Vegetation Assessment

Wyoming Big Sagebrush community: Wyoming big sagebrush covers about 31% of the total acreage of the

mine sites. Wyoming big sagebrush generally dominates on the deeper soils on the sites as compared to black
sagebrush. These soils are typically found on shallower slopes near and within valley bottoms. Total vegetation

cover in this community type averaged 52.6 +l- 8.1%. Litter accounted for 15% of the total cover, while rock was

5.IYo, gravel was 72.60/o, and bare soil accounted for 23o/o. (See Table 2)

Wyoming big sagebrush was clearly the dominant shrub in the area and comprised 38.7% of the total vegetation

cover. Hopsage was the next most prevalent shrub with 7.2%orelative cover, and black sagebrush at 3.loh relalive
cover. Other important shrubs were viscid rabbitbrush (5.6% relative cover), and greasewood at 3.8% relative

cover. Greasewood was sometimes a co-dominant or dominant within a few stands of Wyorning sagebrush

(transects CM3 and CM4 at Cactus Mill), but was rarely present on other sites (See Figures 3 and 4).

Basin Big Sagebrush is also present in this and other communities along the edge of arroyos and occasionally on

alluvial fans where deeper soils were formd. It represents a minor cornponent ofthe vegetation across the mine
sites and is only co-dominant in very small narrow areas. Likewise, rubber rabbitbrush (Chrysothamnus naseosus)

is found only in narrow bands along lower elevation arroyos particularly at Kiewit Leach, Kiewit Mine and

Cactus Mill. These populations fall within Wyoming big sagebrush communities.

A1l grass species combined contributed 24.8%o to the vegetation cover. Important cool season perennial grasses

included Sandberg's bluegrass (8.6% relative cover), bottlebrush squineltail (5.8% relative cover), bluebunch

wheatgrass (Elymus spicatus) (3.5% relative cover, and lndian Ricegrass (3.4%o relative cover). The invasive

adventive annual- cheatgrass (Bromus tectorum) (4.7%o rclative cover) is a more common component here than in
the other two main community O?es. It is widespread in the area and underscores the importance of careful and

rapid re-vegetation of disturbed areas to prevent further spread. Other invasive adventive species ofconcern at the

site include: African mustard (Malcolmia africana) musk thistle (Carduus nutans) andhalogeton (Halogeton

glomeratus) .

All life classes offorbs (perennials, annuals, biennials) contributed only 0.5% ofthe total cover (or 0.9Yo relative
cover). The following species of forbs are present in all three main community types at the mine sites: Beckwith's
milkvetch (Astragalus beckwithil, Arabis (Boechera) species, Castilleja species, Spindlestem (Caulanthus

crassicaulis), Erigeron species and carpet phlox (Phlox hoodii).
(See soil and vegetation maps in Appendix A)
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Figure 4. View looking west- Kiewit Mine. Black sagebrush communities are in the foreground, Wyoming big

Figure 5. Wyoming big sagebrush community on valley bench.
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Table 2. Wyoming big sagebrush community

dycmrng
Sagebrush

n=12

Scienlific Name Common Name Avq St Dev St Enol Hi0h Rel Cover

Total Veqetation Cover 526 8.1 34.C 62.0

Litter 15.2 5.2 1.5 24.4

Rock 1.1 8.0

Gravel 12.6 8.C 3.0 x.a

Bare Soil n.a 1.7 14.4 32.0

Total Grounr i Cover n.4 6.4 1.8 68.I 86.0

Cool season perennral 0rasses
gvnvs cinercus Oeat Basin Wibrye t0 0.6 0.c 6.0 41.1

gynMs elyihides Bottlebrush Squirretail 3.1 3.2 1.0 0.( 11.0 5.8 83.3

ElytfuJs spicalus Bluebunch Wheatqrass 1.8 3.r 0.c 14.0 58.3

Olier coo/ seasln Dolerrial orasses 0.2 0.€ 0.2 0.c 2.0 0.3 8.3

Muttonqrass 8.3

SandbeE Bluegrss 4.6 4.4 0.c 15.0 LE 83.3

Stba conata 0.8 0.5 0.c 6.0 33.3

Slba hynenoides rdian Ricegrass t.8 2.1 0.t 0.€ 7.0 3.4 83.i

Sub-lota, 13.2 1.1 3.3 0,0 17.0 213

warm season perennral grasses
Galleb 2_6 0.? 0.c s.0 25.t

Subtota, 0.9 2.6 0.7 0.0 9.0 1.6

Annuar grasses
gonustqtorum Chealgrass 2.5 3.0 0.! 0.0 8.C 83.:

Sub-total 3.0 0.s 0.0 8.0 4.7

Herenntal lorDs
Bech,vlth's m kvelch <1 25.(

Asfi?galus spp Milkvetch <1

hechen sp Rockcrcss 25.C

Cal@hattus nunallii Maripos€ Lilv

Casllleja sp Painlbrush <l <1

C€ulanlrus c,ass/caa/rs Spindl€6tsm 0.1 0.: 0.1 0.0 1.C 0.2 16.t

Mantha nav@tdata Cats eye 0.1 0.: 0.1 0.0 1.c 0.2

CryfianIha spp Cats Eye 0.c 0.2 0.c 0.0 1.C 0.2 12.4

Delphiniun sp LarKspur <1 <1

Erigercn spp Fleabane <1 <1

Lilliaceae <1 <1

<1 <1

Hoods Phlox 0.2 0.4 0. 0.c 1.0 0.3 41.7

Unknown Perennial Fak 0.1 0.3 0.1 0.c 1.0 0.2

Sub-total 0.7 0.2 0.0 1.0 0.9
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Table 2 (cont)
Scientific Name Common Name Avo St Dev Sl Errol LOt ' Hiqh Rel Cover

Annual and biennial forbs
lkbgelon gldnenlus Halogelon 0.1 0.0 10.0 2.6

Phacelia crqulala Cren ulate phacelia 0. 0. 0.0 1.0 0.2 8.3

gsyn biun al[ssl/"1,un Tumblinq Hedae Mlslard <1 16.i

Sub-fota, lt 3.6 1.0 0.0 10.0 2.8

Sub-shrubs
Bass,a ar€ncana Gcy Molly <1 <1 <1 <1 <1 18.2

Gttrrerezk sarothrae Broom Snakeweed <1 <l <1 <1 9.1

S.rb-fota, 0.0 0.0 0.0 0.0 0.0 0.0

Shrubs
Atienisia nava Black saqebrush 1.7 3.4 0.€ 0.( r0.0 3.1 33.3

Atlstl i sia W fi t at a ti& ntata Basin biq saoebrush 1.2 4.0 1 0.( 14.0 16.7

Atleni sia tfuJ enl al a v at wv qn ipen si s Wyorning big sagebrush 20.6 11.2 3.2 0.( 40.0 38.7 91.7

Aipler conledldts Shadscale 0.! 0.6 0.2 0.c 2.4 33.3

ChrysoLhamrus nars€osus Rubber Rabbitbrush <1 <1 <1 <1 8.3

Ch N soh ann u s v i9c i &'f, u) s Rabbitbrush 3.( 0.9 0.( 8.0 56 91.7

Ephedta vitdus Grcen Mormoi tea Lt 1.3 0.4 0.( 4.0

Gmyia spinasa Spinyhopsaqe 3.€ 4.1 1.2 0.( 13.0 7

Sarcabafus vemiculalus Black Grease'/rood 2.4 4.E 1 0.( 15.0 3.€

S,r nphoto(;ryos longiflotus Snowt€fry <1 <1 8.3

Tdradynia glabtata Litrleleaf horsebrush <t <1 <t 16.

Tdndvnia nutlallii Nuth I's ho6ebrLrsh <1 <1 16.

Sub-fota, 33.7 10.6 3.0 0.0 45.0 OJ.J

Cacti and succulenls

Opuntia polyacantha Plains P cklv Pear 0.3 05 0. 0.c 1.C 0.5 33.3

Sub-fota, 0.3 0.5 0.1 0.0 1.0 0.5

Trees

Juniperus osleospema Ulahi!niDer 0.3 1.2 0.3 0.c 4.C 0.€ 16.?

Pinus nonophyna Single leaf pinyon 0.5 1.C 0.3 0.c 0.€ 5U.t

Sub.lola, 0.8 2.1 0.6 0.0 4.0 1,4

Averase # ofsecond hits: 16

11.
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Gold Hill Baseline Vegetation Assessmenl

Pinyon/Juniper Community: Singleleaf pinyon together with Utah juniper c overs 21.2%o of the total acreage of
the mine sites. Total average vegetation cover in this community typ e is 42.9 +l -7 .6%% with litter at an average

of | 4.7 Vo, r ock at I I . 0%, gravel at 9.7 o/o and bare soil at 26.0Vo. (See Table 3)

Although pinyon/juniper communities are found on every soil type and exposure across the study area, juniper is
more drought and cold tolerant than pinyon, tius they tend to dominate sites at the lower and upper elevation

ranges (See Figure 5). Pinyon tlpically dominates the mid-range elevations where both species occur. Generally

the understory ofpinyon/juniper communities is composed of species found in adjacent communities.

All grass species combined contributed 5.7% to the total vegetation cover (13.3% relative cover). The most

cofirmon cool season perennial grass is Sandberg's bluegrass with an average total cover of 3.9%o (9.1% relative

cover), followed by Indian ricegrass (O.6Yo total cover) and bluebunch wheatgrass (0.5% total cover). All life
classes offorbs (perennials, annuals, biennials) contributed only 1.1% of the total cover. Common forbs found in
this community include carpet phlox (Phlox hoodii) and Beckwith's milkvetch (Astyagalus beckwithii).

Average total shrub cover is 9.0%, which translates to 20.9%o relatle cover. Within the shrub layer black
sagebrush accounts for 5.5Vo, Wyoming big sagebrush is 0.9% and viscid rabbitbrush is 0.8% (total cover). Other

shrubs ofnote but minor cover include cliffrose (Purshia Mexicana var. stansburyana), greert ephedra (Ephedra

viridis), Basin big sagebrush, and hopsage.

(See soil and vegetation maps in Appendix A)

Figure 6.Pinyon/juniper community interspersed with black sagebrush overlooking Bonneville basin.

LZ
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Table 3. Pinyor/j uniper community
Prnyon / lunrper
Gold Hill
n= 10

Scientilic Name Common Name Avq St Dev St Ermr LOW Hiqh Rel cover

Total Vegetation Cover 42.e 7.6 2.4 30.0

Litter 14.7 4.4 1.3 10.0 22.4

Rock 1t.c 7.4 2.8 1.0 21.Q

Gravel 9.7 2.1 3.0 20.0

Bare Soil 26.0 2.5 17.A 37.0

Iotal G ound Cover 74.4 7.9 2.5 83.0

Cool season perennial qrasses
Elvmus cine6us Great Basin Wildrve 0.c 0.0 0.0 0.0 0.0 0.0 10.0

Elymus elymoicles Bottlebrush Squineltail 0.! 0.7 o.2 0.0 2.4 0.5 70.0

Elymus sprcalus Bluebunch Wheatgrass 0.5 1.0 0.3 0.0 3.0 30.0

Poa fenclleiana Muttonglass 10.0

Poa sandbenii Sandberg Blueqrass 3.€ 2.4 0.8 1.0 9.0 100.0

Stba cornal€ 0.4 1.3 o.4 0.0 4.4 0.9 40.0

Stipa hymenoides Indian Riceqrass 0.€ 1.0 0.3 0.0 3.0 1.4 70.0

Su&total 5.7 3.7 1.2 1.0 13.0 13.3

Annual grasses
Brcfi'/.Js tectorum Cheatqrass 0.€ o.? o.2 0.0 '1.4 100.0

Sub-total 0.6 0.7 o.2 0.0 2.0 1.4

Perennial forbs
Antenndlia nbrophJ4la Litdeleaf Pussyloes <1 10.0

Astaaalus becladhii Beckwith's milkvetch o.2 0.6 o.2 0.c 2.4 20.0

Astaoal us lentioi nosus v ar ahneosu Cobweb milkvetch 10.0

Aslraga/ls spp Milkvetch 0. 0.3 0.1 0.0 1.0 o.2 20.0

Aslraqarus utahersr:s Utah lady tinser <1 't0.0

Boechera sp Rockc€ss 0.1 0.: 0.1 0.c 1.0 0.2 30.0

Casllleja sp Paintbrush 0.1 0.: 0.1 0.c 1.0 o.2 10.0

Caul amhus crassic aulis Spindlestem 20.4

Crvotantha tlawculata Cat's eve <1 10.0

Cryptantha spp Cafs Eye <1 20.0

Eriaebn sDD Fl€abane 10.0

Eriogonum sp Efiooonum sp <1 <1 20.0

l-illiaceae LiIY 10.0

Hoods Phlox 0.€ 1.3 o.4 0.0 4.C 1.4 70.0

Sladaya pinnata Princ€'s plume 0.c 0.c 0.0 0.0 0.c 0.0 10.0

Sub'to,al I 1.5 0.5 0.0 4.0 2.6
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Table 3 (cont)

Scientific Name Common Name Avq St Dev St Error LOW Hiqh Rel cover

Annual and biennial forbs
Erassica niora Black mustard <1 10.0

Silvery Aster 10.0

Ste/,lanb sp Chickweed <1 30.0

Sub-total 0.0 0.0 0.0 0.0 0.0 0.0

Sub-shrubs
Gutiet@ia sarothne Broom Snakeweed <1 10.c

y'Vinterfat 1 10.c

Leplodaclylon pungens Prickly qilia 0.1 0.3 0.1 0.0 1.0 o.2 '10.c

Sub-totat 0.1 0.3 0.1 0.0 1.0 0.2

Shrubs
Black saqebrush 4.1 1.3 0.0 1.0 12.8 90.c

Big Sagebrush 1.e 0.6 0.0 t.4 10.c

Ariemisia t identata var wvominoensi Wvominq biq saqebrush 0.9 0.0 30.0

Atdolex conferliolia Shadscale 1 20.0

Ch ry sot lE m n us v i sc idifl otu s Rabbitbrush 0.8 '1.3 0.4 o.0 4.0 1.8 50.0

Eohedra virichrs Gre€n Momon tea 0.4 1.C 0.3 0.0 0.€ 60.0

Grayia apinosa Spiny hopsaqe 0.2 0.6 o.2 0.0 2.4 20.4

Cliffrose 1.6 0.0 10.0

Sy m ph o ro c a ryos I a nq i A oru s Snowbeary 0.1 0.3 0.1 0.0 1.0 o.2 '10.0

f.luttall's horsebrush 0.0 0.c 0.0 0.0 0.0 0.c '10.0

Sub'total 9.0 3.9 1.3 0.0 14.0 20.9

Trees
Juniperus osteospenna Utah iuniD€r 14.0 6.1 1.9 5.0 25.4 32.e 100.0

Sinqle leaf Dinvon 12.4 '1.8 0.0 19.0 28.9 100.0

Sub-tofa, 29.O 11.6 3.7 0.0 29.0 6'1.5

Averaqe # of s€cond hits: 9
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Gold Hill Baseline Vegetation Assessment

Figure 7. Photo of pinyon juniper community
interspersed with sagebrush communities

sotLs
The following soil types are found within the parcels. All soil descriptions were derived from
USDA- Soil Survey of Tooele Area, Utah (NRCS Soil Survey issued 2000).

Soil type 4- Amtoft-Rock outcrop complex, 30 to 70 percent slopes.

This soif is typically composed of 65% Amtoft very cobbly loam, l5o/o rock outcrop and 20o/o other soils, and is

found on mountainsides and hillsides. The Amtoft soil is shallow and somewhat excessively drained and formed

in residuum and colluvium derived dominantly from limestone. Rock outcrops consist of exposures ofnearly
barren limestone, mainly on escarpments and ridges. Small inclusions of other soils include the shallow Lodar and

Lundy soils on upper slopes under Utah Juniper and singleleafpinyon, shallow Checkett soils under black

sagebrush, Hiko Peak and Spager soils on high fan remnants and deep Cliffdown soils on low fan remnants under

Wyoming big sagebrush. This soil type occurs on 6 of the 11 parcels including Rustler, Lucy Pit, Frankie Pit,

Kiewit Leach, Kiewit Mine, and Cactus Mill (See soil and vegetation maps in Appendix A)

Soil type l1- Checkett-Rock outcrop complex, 10 to 40 percent slopes.

This soil is composed ofabout 75% Checkett very cobbly loam, l0o/o Rock outcrop, and l5o/o other soils and is

found on mountainsides and hillsides. The Checkett soils are shallow and well drained. and formed from
residuum and colluvium derived mainly from igneous and metamorphic rocks.

Rock outcrops occur on escarpments and ridges. Small inclusions of Hiko Peak soils occur on fan remnants and in
drainage ways and shallow Reywat soils occur on north facing mountainsides and areas with slopes greater than

40olo. Present vegetation in most areas is black sagebrush, cheatgrass, Sandberg's bluegrass and Indian ricegrass.

15
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Gold Hill Baseline Vegetation Assessmenf

This soil type occurs on 2 of 1l parcels including Kiewit Mine and Cactus Mill (See soil and vegetation maps in

Appendix A)

Soil type 21- Hiko Peak gravelly loam, 2 to 15 percent slopes.

Hiko Peak soil is a very deep and well drained- formed in alluvium derived from mixed rock sources and is found

on fan remnants Included in about l0% of this mapping unit are small areas of loamy Medburn soils on the

shallower sloping lower fan remnants, the sandy Berent soils of stabilized sand dunes underjuniper, and Sprager

soils in positions similar to those of the Hiko Peak soil. Present vegetation in most areas of Hiko Peak soil is

pinyon/ juniper communities, Wyoming sagebrush communities with rubber and viscid rabbitbrush along arroyos.

Greasewood occurs where this unit enters the Cactus Mill site at the north east comer.

This soil type occurs on 2 of l l parcels including Cactus Mill and under the majority of the area on Kiewit Leach

(See soil and vegetation maps in Appendix A)

Soil type 48- Reywat-Broad-Rock outcrop association, 30 to 60 percent slopes.

The unit is about 45%o Reywat very cobbly loam mainly on droughty south aspects or on short or medium length

convex slopes of hills and mountainsides. Reywat is a shallow and well drained soil formed in residuum and

colluvium derived dominantly from quartzite and igneous rocks. About 30% of the unit is the Broad soil- a

moderately deep and well drained cobbly loam formed in residuum and colluviums from quartzite and sandstone.

Broad soil is found mainly on moister north aspects. Rock outcrops compose about 100/o of the unit and are barren

bedrock on escarpments and ridges. Rock outcrops and other soils comprise a total of 25o/o of the unit and include

small areas ofdeep Abela soils that are found in drainage ways. Shallow Lodar soils are found in landscape

positions similar to the Reywat and shallow Lundy soils in positions similar to the Broad soils.

This soil unit supports pinyor/juniper, black sagebrush and Wyoming sagebrush communities and occurs on 8 of
I I of the parcels including Frankie Pit, Lucy Pit, North Area, Kiewit Leach and Yellow Hammer.

(See soil and vegetation maps in Appendix A).

Conclusion

Overall, 310.6 acres were examined for this study. The community type acreages and percentage of the total area

were: Basin Big Sagebrush 2.7 acres (<1%), black sagebrush 126.7 acres (41%), singleleaf pinyon/ Utah Juniper

65.8 acres (21.2o/o), Wyoming big sagebrush 96.6 acres (31.1%), rubber rabbitbrush 4.2 acres (1.3%o), and

disturbed areas comprised 13.9 acres (4.3%).

Plant community types were correlated with landscape position and soil type and depths. Soils supporting black

sagebrush are typically shallow and xeric. Pinyon/juniper communities are found on every major soil unit and

exposure across the study area, however juniper was over twice as prevalent as pinyon. Diversity and percent

cover for grasses and forbs are relatively low for all communities, perhaps due to a combination of numerous

record dry years and grazing pressure in some areas.

To reach an acceptable vegetation cover in each ofthese vegetation types for fufure bond release, the lands must

exhibit 70% of the baseline vegetation cover. Thus, the following vegetation cover targets for each community

type are:

Black sagebrush: 25Yo +l- 8%o total vegetation cover

Wyoming sagebrush: 360/o +l- 8% total vegetation cover

lo
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Gold Hill Baseline Vegetation Assessmenf

Pinyor/junioer: 30yo +/- 70% vegetation cover

Although the vegetation communities are distinct in this area, most share corrmon species that are readily

available for reclamation. At the time of reclamation, it is suggested to add a forb to the mix. Availability of forb
seeds varies greatly and it would likely be best to seek an appropriate forb for this mix at the time of reclamation.

The following seed mix is suggested for reclamation in these areas:

Black saeebrush

Common name Scientific name Variety
PLS
lbs

# seeds/
!b

o/o oC

mix
Sandberq's bluegrass Poa secunda 0.75 925000 24
Indian riceqrass Oryzopsis hymenoides Rimrock ? 183000 19
Bluebunch wheatqrass Pseudoroegneri a spicata P-7 125680 22
Bottlebrush souineltail Elymus elymoides ? 191555 20
Shrubs
Black saqebrush Aftemisia nova 0.5 907200 15

Total PLS
lbs 12.3
Seeds/sq
ft. 67

17
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Appendix A

Figure 1-. Cactus Mill vegetation types, soil types and transect locations (UTM NAD 83 CONUS)
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Figure 2. Frankie Plt soiltypes, vegetation types and transect locations (UTM NAD 83 CONUS),
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Appendix A

Figure 4. North Area soil types, vegetation types and transect locations (UTM NAD 83 CONUS)
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Appendix A

Figure 5. Yellow Hammer complex soiltypes, vegetation types and transect locations (UTM NAD 83

coNUs)
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Appendix A

Figure 6. Rustler soil types, vegetation types and transect locations (UTM NAD 83 CONUS)
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Appendix A

Figure 7. Kiewit Lech soil types, vegetation types and transect locations
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Appendix A

Figure 8. Kiewit Mine soil types, vegetation types and transect locations
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Gold Hill Properties- Vegetation Survey

APPENDIX B. TRANSECT PHOTOGRAPHS

WP Naturol Resource Consulting, Inc.
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL1- Point A. Photo 5142

View looking west north west.

Wyoming Big Sage Community

Soiltype 21- Hiko Peak gravelly loam, 2 to L5% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentota vor.

wyom i ng e n si s), Hopsage (G royio s pi noso), Viscid

rabbitbrush lCh rysoth a mn us vi scidifl o ru s), Cheatgrass

lBrom u s te cto ru m),Sq uirreltail (Ely mus e ly moid esl

and Sandberg's bluegrass (Poa secundol.

Minor vegetation components include Bluebunch

wheatgrass (Elymus spicatus), Great Basin Wildrye
(Elymus cinereusl, Singleleaf Pinyon (Plnus

monophy ll ol, Crypton tha species, Asteroceoe species,

Polemoniaceoe species, Opuntio species and Indian

Ricegrass (Sti pa hy me noide sl.

WP Noturol Resource Consulting, lnc.

Kiewit Leach- Transect KL1- Point B, Photo 5145

View looking east south east.

Other species noted within 3' each side of the

transect incfude Astragolus species, Castl/e7b species,

Utah Juniper Quniperus osteospermol and Green

Ephedra (Ephedra viridis).
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL2- Point A, Photo 5146

View looking south.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Pinus monophyllal and Utah Juniper
(Juniperus osteospermal and Black sagebrush

(Artemisia noval.

Minor vegetation components Sandberg's bluegrass

(Poa secu ndal, I ndian Ricegrass lSti pa hy me noi desl,

Bluebunch wheatgrass (E/ymus spicotus), Winterfat
(Krascheninnikovia lanata) and Green Ephedra

(Ephedra viridis).

Kiewit Leach- Transect KL2- Point B, Photo 5147

View looking north.

Other species noted within 3' each side of the

tra nsect include Eri og o num species, Roughseed

Cryptanth (Cry ptantho flovocu I ota ), Cheatgrass

(Brom us tectoru ml, Muttongrass (Poo fe nd leri an a )
and Viscid rabbitbrush (Chrysothomnus viscidiflorusl.

WP Natural Resource Consulting, Inc.
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL3- Point A, Photo 5149

View looking north east.

Wyoming Big Sagebrush community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisia tridentata vor.

wyomi n g e nsi sl, Bl uebunch wheatgrass (E/ymus

spicatusl,Sandberg's bluegrass (Poo secundol,

Squirreltail lElymus elymoides) and Hopsage (6roylo

spinosol.

Minor vegetation components include Green

Ephedra (Ephedro viridis), Great Basin Wildrye

(Ely m us cin e reusl, Cheatgrass (B ro m us tecto r u ml,
Roughseed Cryptanth (Cry ptonth a flovocu I ato ) and

lndian Ricegrass (Stipo hymenoides).

Kiewit Leach- Transect KL3- Point B, Photo 5150

View looking south west.

Other species noted within 3' each side of the

transect include Viscid rabbitbrush (Chrysothamnus

viscidiflorusl, Carpet phlox (Phlox hoodiil, Opuntia

species, Muttongrass (Poo fendleriana), Sego Lily

(Co lochortu s n uta ll ii ) and cryptobiotic crusts.

WP Noturol Resource Consulting, Inc.
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL4- Point A, Photo 5151

View looking east south east.

Pinyon/uniper Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Singleleaf

Pinyon (Pinus monophyllal, Utah Juniper puniperus

osteospermol, Black sagebrush (Anemisia noval and

Sandberg's bluegrass (Poo secu n dal.

Kiewit Leach- Transect KL4- Point 8, Photo 5152

View looking west north west.

Other species noted within 3' each side of the

transect include Squirreltail lElym us ely moidesl,

Cheatgrass (Bromus tectorum), Indian Ricegrass (Stlpo

hymenoides), Astragalus species, Carpet phlox (Phlox

hoodiil, Phlox species, Cryptantho species and

Eoechero species.

WP Natural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL5- Point A, Photo 5153

View looking north west.

Wyoming Big Sagebrush Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Anemisio tridentato vor.

wyomingen sis), Viscid rabbitbru sh (Ch rysothamn us

viscidiflorusl, Hopsage (Groyio spinosa), Sandberg's

bluegrass (Poo secundo), Needle-and-thread grass

(Stipo comatol, Great Basin Wildrye (Elymus cinereus),

and Cheatgrass (Bromus tectoruml.
Minor vegetation components include Singleleaf

Pinyon (Prnus m onophyllol, Utah Juniper luniperus
osteospermol, Green Ephedra (Ephedra viridis),

Carpet phlox (Phlox hoodiil, Bluebunch wheatgrass
(Elymus spicotus), Galleta (Hilorio jomesii), Indian

Ricegrass lStipo hymenoides)and Squirreltail (Elymus

elymoides).

WP Noturol Resource Consulting, lnc.

Kiewit Leach- Transect KL5- Point B, Photo 5154

View looking south east.

Other species noted within 3' each side of the

tra nsect i ncf ude Cry pto nt ha species, Pe n ste m o n

species and Spindlestem lCoulanthus crassicaulis).

Cryptobiotic soils present.
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KLG Point A, Photo 5155

View looking north east.

Rubber Rabbitbrush Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Rubber

Rabbitbrush lCh rysotha m nus no seosus ),Squirreltail

lElymus elymoides), Crested Wheat lAgropyron
cristotu m) and Viscid rabbitbrush (Ch rysotho mn us

viscidiflorusl.

Minor vegetation components include Indian

Ricegrass lStipa hy menoides), Needle-and-thread

grass (Stipo comoto), Bluebunch wheatgrass (E/ymus

spicotusl, Great Basin Wildrye (Elymus cinereus),

Sandberg's bluegrass (Poa secun dol, Cheatgrass

(Bromus tectoruml and Palmer's Penstemon

(Penstemon polmeri) and Astrogolus species.

Kiewit Leach- Transect KL6- Point B, Photo 5156

View looking south west.

Other species noted within 3' each side of the

transect include linum species and Wyoming Big

Sagebrush lArtemisia tridentato vor. wyomingensis).

WP Notuml Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KML- Point A, Photo 511-6

View looking north.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Wyoming

Big Sagebrush (Artemisio tridentato vor.

wyomingensisl, Hopsage lGrayio spinosol and

Cheatgrass (B rom u s tedoru m).

Kiewit Mine- Transect KM1- Point B, Photo 5117

View looking south.

Minor vegetation components include Sandberg's

bl uegrass (Poa secunda), I ndian Ricegrass (Stipo

hy me noidesl and Squirreltail lE lym us ely moidesl.

WP Naturol Resource Consulting, lnc.
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Kiewit Mine- Transect KM2- Point & Photo 5118

View looking south south east.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Black

sagebrush (Anemisio royo), Littleleaf horsebrush
(Tetradymio g lo bratol, Bluebunch wheatgrass lEly mus

spicotusl and Sandberg's bluegrass (Poo secundal.

Minor vegetation components include Shadscale

(Atriplex confertifolio), fhread snakeweed (Gutierrezio

microce pholal, Cheatgrass (8ro mus tectoru ml, lndian
Ricegrass lStipa hymenoides) and Galleta (Hilorlo
jomesiil.

Kiewit Mine- Transect KM2- Point B, Photo 5120

View looking north north west.

Other species within 3' each side of the transect

incf ude Spindf estem (Coula nthus crossicoulisl,

Erigeron species, Penstemon species, and

Che nopodiaceae species.

WP Notuml Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM3- Point A. Photo 5121

View looking north west.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllal, Utah Juniper (./unrperus

osteospermol, Black sagebrush (Anemisio novol and

Sandberg's bluegrass (Poo secu ndol.

Minor vegetation components include Carpet phlox

(Phlox hoodiil and Bluebunch wheatgrass (Elymus

spicatus).

Kiewit Mine- Transect KM3- Point B, Photo 5122

View looking south east.

Other species noted within 3' each side of the

transect include Broom snakeweed (Gutierrezia

sarothrae), Prince's plume (Ston/eya pinnata),

Squirreltail lEly m us ely moid es), Cheatgrass (Brom us

tectoruml,shadscale (Atriplex confertifolia ), Erigeron

and Stelloria species.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM4- Point A, Photo 5L24

View looking north north east.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophylla) and Utah Juniper

Qu niperus osteospermol.

Minor vegetation components include Cliffrose

(Purshio Mexicona vor. stonsburyono), Carpet phlox

(Phlox hood i i), Beckwith's mi lkvetch (Astrog ol us

beckwithii), Pungent slenderlobe (Leptodactylodon

pu ngens), N utta ll's horsebrush (Tetrody mi a n utallii),

Sandberg's bluegrass (Poo secundol, and Squirreltail

(Elymus elymoidesl.

Kiewit Mine- Transect KM4- Point B, Photo 5126

View looking south south west.

Other species noted within 3' each side of the

transect include Ste//ono species, Black sagebrush

(Artemisio novo), Spindlestem (Caulanthus

crossicoulisl, Green Ephedra lEphedra viridis) and

Arabis (Eoeche ro) species.

WP Notural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM5- Point A. Photo 5L28

View looking south.

Artemisia tridentata var. wyomingensis community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisio tridentata var.

wyomingensisl, Basin Big Sagebrush lArtemisia
tridentoto var. tidentotol and Cheatgrass lBromus
tedorum).

Minor vegetation components include Squirreltail

lE ly m u s ely moi desl,Sand berg's bluegrass (Poo

secundo), Viscid rabbitbrush (Ch rysotha m n u s

viscidiflorusl, unknown shrub and Opuntia species.

Kiewit Mine- Transect KM5- Point B, Photo 5130

View looking north.

Other species noted within 3' each side of the

transect include Green Ephedra (Ephedra viridis),

I ndian Ricegras s (Sti pa hy me noldes), Tum bling

mustard (Si sy mbriu m a ltis si mu m), Ech i u m species,

unknown Brossicoceoe and Cerastium species.

WP Naturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Lucy- Transect L1- Point A, Photo 5314

View looking north.

Black Sagebrush Community

Soiltype 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush (Artemisia novo) and Goldenweed

(Hoplopoppus nonus).

Minor vegetation components include Sandberg's

bfuegrass (Poo secundol, Cheatgrass (Bromus

tectoruml, Unknown grass, Chenopodroceae species

and Green Ephedra (Ephedra viridis).

Lucy- Transect L1- Point B, Photo 5315

View looking south.

other species noted within 3' each side of the

transect include Aproceoe species, Carpet phlox (Phlox

hood iil,Squi rreltail lEly mu s ely moides), Viscid

rabbitbrush (Ch ry sotho m nu s viscidifl orusl and

Singleleaf Pinyon (Pinus monophyl/o) seedling.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Lucy- Transect L2- Point A, Photo 5318

View looking west.

Pinyon/Juniper Community

Soil type /t8- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllal, Utah Juniper lJuniperus
osteospermol and Sandberg's bluegrass (Poo

secundal.

Minor vegetation components include Carpet phlox

(Phlox hoodii) and Black sagebrush (Artemisia noval.

Lucy- Transect L2- Point B, Photo 5319

View looking east.

Other species noted within 3'each side ofthe
transect incfude Arabis (Boechero) species, Cobweb

mifkvetch (Astrogolus lentiginosus vor. oroneosus),

Cryptonth a species, Cheatgrass (Bromu s tector u ml,
Green Ephedra (Ephedra viridis) and Polemonioce

species.

WP Notural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Lucy- Transect L3- Point A, Photo 5320

View looking west.

Black Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush lArtemisio novo), Wyoming Big Sagebrush

(Arte mi sio tridentoto va r. wyomi n ge nsis), H opsage

(Groyia spinosa) and Sandberg's bluegrass (Poa

secundol.

Minor vegetation components include Squirreltail

(Ely mu s e ly moides), Cheatgrass (Bro m us tectoru ml,
lndian Ricegrass (Stipo hymenordes) and Viscid

rabbitbrush (Ch rysoth a mn us vi scidifl o ru s).

Lucy- Transect L3- Point B, Photo 5323

View looking east.

Other species noted within 3' each side of the

transect incfude Arabis (Boechero) species, Needle-

and-thread grass (Stipo comata) and Utah Juniper

lJ u niperus osteospe rmol seedling.

WP Natural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Lucy- Transect L4- Point A, Photo 5338

View looking west.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush lArtemisio novo) and Littleleaf horsebrush

(Tetrody mio g lo brota).

Minor vegetation components include Beckwith's

m i f kvetch (Astr o ga I u s be ckwithii), Ha logeton

(Hologeton glomerotol,Squirreltail (Elymus

elymoidesl, lndian Ricegrass (Stipa hymenoides),

Green Ephedra lEphedra viridis), Hopsage (Grayio

sprnoso), Shadscale (Atri plex confe rtifolia ), Viscid

rabbitbrush lCh rysoth o mn us viscidifl o ru sl and Utah

luniper (l un i p e ru s o ste os pe rma).

Lucy- Transect L4- Point B, Photo 5339

View looking east.

Other species noted within 3' each side of the

transect incf ude Squirreltail lElymus elymoidesl,fr
Arabi s lBo echero ) species, Crenulate Phacelia

lPhocelio crenuloto) Rubber Rabbitbrush

(Ch rysothomn us na seosu s), Needle-and-thread grass

(Stipa comotal, Unknown forb and Wire lettuce

lStephonomeri o po uciflora ).

WP Noturol Resource Consulting, lnc.
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North Area- Transect N1- Point A, Photo 5215

View looking north east.

Wyoming Big Sage Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisio tridentato var.

wyomingensisl, Black sagebrush lArtemisio novo) and

Sq uirreltail (Elymus ely moi d es).

Minor vegetation components include Sandberg's

bfuegrass (Poo secundal, Cheatgrass lBromus
tectorum),lndia n Ricegrass lStipo hymenoldes) and

Green Ephedra (Ephedra viridis).

North Area- Transect N1- Point B, Photo 5216

View looking south west.

Other species noted within 3' each side of the

transect include Viscid rabbitbrush (Chrysothomnus

viscidiflorusl, Opuntia species, Singleleaf Pinyon (Pinus

mon op hyl I ol and Snowberry lSy mphori corpos

longiflorus).

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

North Area- Transect N2- Point A, Photo 5218

View looking south east.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Utah Juniper

(J u n i peru s oste osperm al, Sandberg's bl uegrass (Poo

secundal and Black sagebrush (Artemisio novol.

Minor vegetation components include Squirreltail

(Elymus elymoides), Indian Ricegrass (Strpo

hy me noid esl, Needle-and-thread grass (Stipa

comotol, Hopsage (Grayia spinoso) and Viscid

rabbitbrush lCh rysoth a mn us viscidifl o ru s).

North Area- Transect N2- Point B, Photo 5219

View looking north west.

Other soecies noted within 3' each side of the

transect include Utah Astragalus lAstragalus
uta h ensis), Matt Eriogonum (Erio gon u m species),

Spindlestem (Coulo nth us crossi cou li sl and Singleleaf

Pinyon (Pinus mon ophyllol seedlings.

WP Natural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

North Area- Transect N3- Point A, Photo 5226

View looking east.

Black Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation component is Black sagebrush

(Artemisia noval.

Minor vegetation components include Carpet phlox

(Phlox hoodiil, Sandberg's bluegrass (Poo secundol,

lndian Ricegrass (Stipa hymenordes) and Viscid

ra bbitbrush (Ch ry soth om nu s vi scid ifl oru sl.

North Area- Transect N3- Point B, Photo 5227

View looking west.

Other species noted within 3' each side of the

transect include Green Ephedra (Ephedro viridis),

Antennorio species, Lilioceoe species, Erigeron species

and Opuntio species.

WP Noturol Resource Consulting, lnc.
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Gold H ill Properties- Vegetation Survey

Rustler- Transect RL- Point A, Photo 5303

View looking south west.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllal, Utah Juniper (Junrperus

osteospermol and Black sagebrush (Artemisia noval.

Minor vegetation components include Sandberg's

bf uegrass (Poa secundal, Bluebunch wheatgrass

(Elymus spicatus), Cheatgrass lBromus tectoruml and

Arabis (Boechero ) species.

Rustler- Transect Rl-- Point B, Photo 5300

View looking north east.

Other species noted within 3' each side of the

transect include Stellario species, Green Ephedra

lEphedra viridis), Carpet phlox (Phlox hoodii),

Beckwith's milkvetch (Astrogolus beckwithiil,Silvery

aster (Mocheronthero conescens) ond, lndian

Ricegrass (Sti pa hy me n oi desl.

WP Natural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Rustler-Transect R2- Point A, Photo 5304

View looking west north west.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush lArtemisia novo), Hopsage (Groyia spinosa)

and Cheatgrass (Bromus tectoruml.

Minor vegetation components include Squirreltail
(Elymus elymoides), Galleta (Hilario jamesii), Indian

Ricegrass (Stipo hymenoides), Unknown grasg

Chenopodiaceae species , Green Ephedra (Ephedra

vi ridis ) ond Yiscid rabbitbrush (Ch rysotho m nu s

viscidiflorus).

Rustler-Transect R2- Point B, Photo 5305

View looking east south east.

Other species noted within 3' each side of the

transect incl ude Bluebunch wheatgrass (E/ymus

spicatusl and Astrogalus species.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Rustler- Transect R3- Point A, Photo 5308

View looking west.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentato var.

wyomingensisl, Black sagebrush (Artemisio noval and

Sandberg's bluegrass (Poo secund al.
Minor vegetation components include Squirreltail
(Elymus elymoides), Indian Ricegrass (Stpo

hy me noidesl, Bluebunch wheatgrass (Ely mus

spicatusl, Unknown grass, Hopsage (Grayia spinosol,

Spindlestem (Caulonthus crosslcoulis), Viscid

rabbitbrush (Chrysoth omn us viscidifl o rusl and Green

Ephedra lEphedro vi ridis).

Rustler- Transect R3- Point B, Photo 5309

View looking east.

Other species noted within 3' each side of the

transect include Singleleaf Pinyon (Pinus monophyllol,

Beckwith's mif kvetch {Astrogolus beckwithiil and

Arobis lBoechero) species.

WP Natural Resource Consulting, lnc.
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Yellow Hammer- Transect YHl- Point A, Photo 5157

View looking south west.

Black Sagebrush Community

Soil type tt- Amtoft-Rock outcrop complex,30% to
7096 slopes.

Principal vegetation components include Black

sagebrush (Artemisio nova), Wyoming Big Sagebrush

(Anemisio tridentoto vor. wyomingensis), Sandberg's

bluegrass (Poo secundol and Squirreltail lElymus
elymoidesl.

Minor vegetation components include Shadscale

(Atriplex confertilolio/, Cheatgrass lBrom us tectoru ml
and an unidentifiable forb.

Yellow Hammer- Transect YH1- Point B, Photo 5158

View looking north east.

Other species noted within 3' each side of the

transect include Viscid rabbitbrush (Chrysothomnus

viscidiflorusl, Opuntio species, Carpet phlox (Phlox

hoodiil, Arabis (Boechera) species and Singleleaf

Pinyon (Pinus monophyllol seedlings.

WP Notural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH2- Point A, Photo 5164

View looking east.

Wyoming Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisio ttidentata vor.

wyomi ng en si s),Sandberg's bl uegrass (Poa secunda)

and Squirreltaif (Elymus elymoidesl.

Minor vegetation components include Viscid

rabbitbrush (Ch rysoth a mn us viscidifl oru sl,Singleleaf

Pinyon (Pinus monophyllol seedling, Indian Ricegrass

{Stipo hymenoides) and Needle-and-thread grass

lStipo comatal.

Yellow Hammer- Transect YH2- Point B, Photo 5155

View looking west.

Other species noted within 3' each side of the

transect include Cheatgrass (Eromus tectoruml,

Beckwith's milkvetch (Astragolus beckwithiil and

Phlox species.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH3- Point A, Photo 5166

View looking north west.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophylla) , Utah Juniper (Jun,perus

osteospermol, Wyoming Big Sagebrush (Artemisia

tridentota vor. wyomingensis) and Black sagebrush

(Artemisia novol.

Minor vegetation components include Sandberg's

bluegrass (Poa se cun dal, Sq uirreltail (Ely mu s

ely moi d esl, Cheatgrass (Bromus tectorum), India n

Ricegrass (Stipo hy men oi des), Viscid ra bbitbrush

(Chrysotho m nu s visci dif lo rusl and Hopsage (Groyro

spinoso).

WP Natural Resource Consulting, Inc.

Yellow Hammer- Transect YH3- Point B, Photo 5L57

View looking south east.

Other species noted within 3' each side of the

transect include Green Ephedra (Ephedra viridis),

Carpet phlox (Phlox hoodii) and Needle-and-thread

grass (Stipo comatol.
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Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH4- Point A, Photo 5202

View looking west.

Black Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush (Artemisio novo), Wyoming Big Sagebrush

(Artemisia tridentoto vor. wyomingensis) and

Sandberg's bluegrass lPoo secundal.

Minor vegetation components include Carpet phlox

lPhlox hoodiil, Astrogalus species , Squirreltail (Elymus

elymoides), unidentifiable forbs, Viscid rabbitbrush
(Chrysotho mn us v iscidifl o ru sl, H opsage (Grayro

sp i n osal and Shadscale (Atri plex confe rtifo li o ).

Yellow Hammer- Transect YH4- Point B, Photo 5203

View looking east.

Other species noted within 3' each side of the

transect include Spindle stem (Coulonthus

c ra ssi co u I i sl, O p u nti a species, Tu m bl i ng m usta rd

(Si sy mbriu m a ltissi mu ml, Li li aceae species, Utah

Astragalus lAstro go I u s utahe n sis ), Eri geron species

and (Phlox longifolia)

WP Notural Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH5- Point A, Photo 5207

View looking north east.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllo) and Utah Juniper
(J u n i pe ru s o steo spe r m ol.

Minor vegetation components include Sandberg's

bfuegrass (Poa secundol, and Squirreltail (Elymus

e ly moidesl, Cheatgrass (Bromus tector u m), lndian
Ricegrass (Stpo hymenoidesl, Astragolus species,

Boroginaceoe species, Longleaf Phlox (Phlox

longifolio ), Castillejo species, Viscid rabbitbrush

(Ch rysotho m n u s viscidiflorusl, Green Ephedra

(Ephed ra vi rid i s ), Wyoming Big Sagebrush (Arte mi sio

tridentota var. wyomingensls), Black sagebrush

(Artemisio nova) and Hopsage (Groyia spinosol.

Yellow Hammer- Transect YHS- Point B, Photo 5210

View looking south west.

Other species noted within 3' each side of the

transect incl ude Spindlestem (Ca ula nthu s

crossi co ul isl, Needle-and-thread grass lStipa co motal

and ll#oceoe species.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH6- Point A, Photo 5211

View looking west north west.

Wyoming Sagebrush Community

Soil type tttl- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisia tridentota vor.

wyo min gen sisl, Viscid rabbitbru sh (Ch rysoth o mn us

viscidiflorusl, Hopsage (Groyio spinosal and

Squi rreltail (Elymu s ely moi desl.

Minor vegetation components include Sandberg's

bluegrass (Poo secundol, Cheatgrass (Bromus

tectoruml, f ndian Ricegrass (Stipo hymenoidesl,

Carpet phlox (Phlox hoodiil, Longleaf Phlox (Phlox

longifolio) and Opuntio species.

Yellow Hammer- Transect YH6- Point B, Photo 5212

View looking east south east.

Other species noted within 3' each side of the

transect incf ude Astrogolus species, Arabis (Boechera)

species, Lilioceoe species, Delphinium species, Needle-

and-thread g'ass lstipo comafo) and Great Basin

Wildrye lElymus cinereus).

WP Notural Resource Consulting, lnc.
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Yellow Hammer- Transect YH7- Point A, Photo 5213

View looking north.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllal, Utah Juniper (Juniperus

osteospermol and Sandberg's bluegrass (Poo

secundol.

Minor vegetation components include Squirreltail

lElymus e lymoi desl, Cheagrass (Brom us tecto r u ml,
lndian Ricegrass (Stipa hymenoidesl, Opuntia species,

Wyoming Big Sagebrush lArtemisia tridentota vor.

wyomingen sisl and Viscid rabbitbrush

lCh rysotho m n u s v i s ci d ifl o ru sl.

Yellow Hammer- Transect YH7- Point 4 Photo 5214

View looking south.

other species noted within 3' each side of the

transect include Needle-and-thread grass (Stipo

comatol, Carpet phlox lP h lox hoodiil, Shadscale

lAtri pl ex confertifolio ), Nuttall's horsebrush

(Tetradymia nutolliil and Antennoflo species.

WP Noturol Resource Consulting, lnc.
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Gold Hill Properties- Vegetation Survey

Frankie- Transect F3- Point A, Photo 536L

View looking east north east.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentoto var.

wyomingensisl, Hopsage (Groyia spinosa) and

Sq ui rreltail (Elymu s ely moi d esl.

Minor vegetation components include Sandberg's

bf uegrass (Poa secun dol, Bluebunch wheatgrass
(Elymus spicatus), Cheatgrass (Bromus tectoruml,
Carpet phlox (Phlox hoodiil, unknown forb, Black

sagebrush lAnemisia novol and Singleleaf Pinyon

(Pinus monophyllal.

Frankie- Transect F3- Point B, Photo 5362

View looking west south west.

Other species noted within 3' each side of the

transect incl ude Viscid rabbitbrush lCh rysotho m n u s

viscidiflorusl,Shadscale lAtriplex conlertifolio ), Arabis

(Boechera) species, Erigeron species, Indian Ricegrass

(Stipa hymenoides) and Gray Molly (Eossio

omericanal.

WP Notural Resource Consulting, lnc.
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Frankie- Transect F1- Point A, Photo 5352

View looking west south west.

Black Sagebrush Community

Soil type + Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush (Artemisio nova) and Indian Ricegrass

lStipo hymenoidesl.

Minor vegetation components include Squirreltail

(Elymus elymoides), Bluebunch wheatgrass (Elymus

spicotusl, Needle-and-thread grass lStipa comatol,
Galleta lHilario jamesiil, unknown grass, Atriplex
species, Gray Molly (Bosslo americonal and Shadscale

lAtri pl e x conf e rtilo I i a ).

Frankie- Transect F1- Point B, Photo 5353

View looking east north east.

Other species noted within 3' each side of the

transect include Green Ephedra {Ephedra viridis),

Viscid rabbitbru sh (Chrysothomnu s viscid ifl orusl,

Nuttall's horsebrush (Tetrodymia nuffolfi/, Shadscale

lAtri plex confe nifolial, Cheatgrass lBromus tecto ru ml

and Musk thistle (Corduus nutans).

WP Noturol Resource Consulting, Inc.
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Gold Hill Properties- Vegetation Survey

Frankie-Transect F2- Point A, Photo 5356

View looking north.

Black Sagebrush Community

Soiltype 4- Amtoft-Rock outcrop complex, 30% to
70% slooes.

Principal vegetation is Black Sagebru sh (Artemisio

novol.

Minor vegetation components include Sandberg's

bfuegrass (Poa secundol, unknown grass, Cheatgrass

(Bromus tectorum), Hopsage (Groyia spinonl,
Shadsca le (Atri plex confe rtifolio ), Viscid rabbitbrush

(Ch rysotha m n u s vi sci difloru sl and Si ngleleaf Pinyon

(Pi nus mo no phyllo) seedling.

Frankie-Transect F2- - Point B, Photo 5357

View looking south.

Other species noted within 3' each side of the

tra nsect include Casti I I eja species, Che nopod iaceo e

species, Matt Eriogonum (Eriogonum species),

Longleaf Phlox (Phlox longilolia), Nutlall' s horsebrush

(Tetrodymio nuttallii) and Indian Ricegrass (Strpo

hymenoidesl.

WP Natural Resource Consulting, lnc.



o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Gold Hill Properties- Vegetation Survey

Cactus Mill Transect CM2- Point A, Photo 5108

View looking south west.

Soil type 4- Amtoft- Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Black

sagebrush lArtemisio novo), Viscid rabbitbrush

lChrysothomn us viscidifl oru sl, and Littleleaf

horsebrush (Tetrady m ia g I ab ratol.

Minor vegetation components include Shadscale

lAt r i pl e x conf e rtifoliol, I nd i an Ricegrass (Strpo

hy me noidesl,Sandberg's bl uegrass lPoo secu nda),

and Needf e-and-thread grass lStipa comotol.

Cactus Mill Transect CM2- Point B, Photo 5109

View looking north east.

Other species present within 3' each way of the

transect include Prince's plume (Stonleyo pinnotol,

Tumbling mustard (Sisymbrium altissimuml, Af rican

mustard (Malcolmio aficonol, and Carpet phlox

(Phlox hoodiil.

WP Notural Resource Consulting, lnc.
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Cactus Mill Transect CM3- Point A, Photo 5110

View looking east.

Soil type 4- Amtoft- Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Wyoming

Big Sagebrush (Artemisio tridentoto var.

wyoming en sisl, Greasewood (Sarcobatus

vermiculatus), Viscid rabbitbru sh (Ch rysotho m n us

viscidifl oru sl, and Halogeton (H o log eton g lo me ratol.

Minor vegetation components include Green Ephedra

(Ephedra viridis) and Shadscale (Atriplex confertifolio).

Cactus Mill Transect CM3- Point B, Photo 5111

View looking west.

Other species present within 3' each side of the

transect incf ude Littleleaf horsebrush (Tetradymio

gl ab rotol, T umbling mustard (Si symb ri u m

oltissimuml, Galleta (Hiloria jomesiil, Nuttall's

horsebrush lTetr a d y mi o n utol/ii), Ca rpet p h lox (P h lox

hoodiil, Gray Molly (Eossro omerimno) and Bluebunch

wheatgrass (Elymu s spico tusl.

WP Notural Resource Consulting, lnc.
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Gold H ill Properties- Vegetation Survey

Cactus Mill Transect CM4- Point A. Photo 5113

View looking east north east.

Soil Type 1L: Checkett- Very cobbly loam,IQ% to 40%

sropes.

Common vegetation components include

G reasewood (Sa rcobotus ve rm icu latu sl, Green

Ephedra (Ephedra vindis), Galleta grass (Hiloria
j a mesi il, l ndian Ricegrass lStipa hy me noid esl, and

H a f ogeton (H alog eton g lome ratusl.

Minor vegetation components include Big Sagebrush

(Artemisio tridentato var. tridentotal, Shadscale

(Atri plex confe rtifoli al and Crenulate Phacel ia

(Phacelia crenulatal.

Cactus Mill Transect CM4- Point B, Photo 5114

View looking west south west.

Other species present within 3' each side of the

transect i ncl ude Tumbling Musta rd (Si sy mb ri u m

o ltissim uml, and Cheatgrass (Bromus tectoruml.

WP Natural Resource Consulting, lnc.
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Cactus Mill Transect CM1- Point A, Photo 5106

View looking south west.

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Nuttall's

horsebrush (Tetrodymia nutalliil and Black sagebrush

(Artemisio novol.

Minor vegetation components include Viscid

rabbitbrush (Ch rysoth a mn us viscidifl o ru sl,Shadscale

(Atiplex confertifoliol, Sandberg's bluegrass (Poo

secu ndol,Squirreltail lEly m us ely moides), Carpet

phlox (Phlox hoodii).

Cactus Mill Transect CM1- Point B, Photo 5107

View looking north east.

Other species present within 3' of the transects are

Green Ephedra (E ph ed ro vi ri d is ), lndian Ricegrass

(Stipo hymenoides), Prince's plume (Ston/eyo

pinnatol, Matt Eriogonum lEriogonum species) and

Broom snakeweed (Gutierrezia sarothrae).

WP Noturol Resource Consulting, lnc.


